The impact of physical activity on mental health is widely described in literature. Less attention is given to factors which may modify this correlation, except for gender. The aim of this study was to conduct a qualitative assessment of such papers relating to children and young people. Selected papers were evaluated with regard to additional factors related to family, school and neighborhood. Attention was drawn to the definitions of these variables, the methods of analysis, and the content of the discussion. The starting point for this study included 7 systematic reviews published in 2006-2018. A total of 161 full articles described in detail in those reviews, and representing different research patterns, were selected for qualitative analysis. They met the criteria for the type of publication, mental health outcome, the direction of association, and the age group. A supplementary section of this paper contains a review of Polish literature from the Polish Medical Bibliography, and an analysis of national studies and some more recent papers not included in the analyzed reviews. It was demonstrated that 33 papers analyzed environmental variables to a greater degree than the characteristics of the sample. Twenty-three papers containing the results of statistical analyses were considered to be of particular interest. Almost 50% of these included both the socio-economic position of the family and the characteristics of the neighborhood. However, only 1 featured stratification of the sample with regard to contextual environmental variables. The obtained results are of great practical importance. Firstly, development of the research into environmental moderators should be advocated. Secondly, the social context in which adolescents grow up should be taken into account when designing intervention programs. Int J Occup Med Environ Health. 2019;32(4):423 -39 
INTRODUCTION
The impact of physical activity on adolescent health has been the subject of researchers' interest for years [1] . The majority of papers focus on general fitness and on reducing the risk of non-communicable diseases as a health effect. The current life course perspective focuses mostly IJOMEH 2019;32(4) 424 are certain factors, connected with the family and the broad environment (both at school and in the region of residence), which moderate the impact of physical activity on mental well-being. Identifying such factors and describing the mechanisms of association might enable the design of programs adjusted to specific groups and different settings. The aim of this review was to verify the degree to which the authors of studies on the relationship between physical activity and the mental health of school-age adolescents considered additional factors related to family, school and neighborhood (FSN). The following research questions were asked: -How often are FSN factors listed? -Which FSN factors are listed most frequently? -Are specific results listed which describe the effects of FSN factors? -Are the effects of interactions between FSN factors and physical activity, as predictors of mental health, analyzed? -How often do the authors refer to the significance of FSN factors in the discussion and try to define the direction of further studies? -The above questions aim to facilitate formulating conclusions about the limitations of the published studies' results and to indicate a direction for future analyses.
METHODS
The papers previously identified as prominent in the English-language literature reviews and meta-analyses were reviewed. This kind of an approach falls within the "review of reviews" strand. A supplementary element included in this paper is a review of Polish literature from the Polish Medical Bibliography (PBL) and an analysis of national studies owned or conducted by the authors of this paper. Similar attempts at synthesizing the knowledge of the impact of physical activity on mental health have been made previously, but not with regard to the occurrence of additional variables and the effects of interaction [12] . On the often emphasize its 2-way character. In the literature review by Spruit et al., a range of attributes of physical activity were identified which might affect mental well-being [8] . Physical activity leads to the release of endorphins, increased blood flow, and enhanced brain oxygenation. The regulation of blood pressure and pulse may reduce stress, anxiety, and symptoms of depression. The circumstances of practicing sports also affect the development of social competences. Learning the rules of fair play, strengthening the ability to resolve conflicts, making decisions, and collaborating with others are worth mentioning. Attending sports classes can have a positive impact on tightening social bonds and contribute to shaping one's personality. Coaches play an important role in the lives of young people who practice sports; they become natural authority figures. Taking part in organized team sports classes can enable integration into a given environment. Sport may prevent the social exclusion of adolescents from poorer families and more deprived regions. Finally, it is assumed that physical activity strengthens self-concept; i.e., a positive view of oneself and one's abilities, owing to achieving the goals set in sports.
A separate strand of research relates to the social determinants of child and adolescent health. Numerous health problems intensify in less privileged groups. Affluence and positive social relations may prevent many health problems, in particular in the field of mental health. Two national reports on social inequalities in child and adolescent health in Poland have demonstrated that both physical activity and mental well-being depend on the family structure and affluence, and on the level of social capital deprivation in the region of residence [9, 10] . In light of the available knowledge, few papers consider the impact of socio-economic status (SES) on the association between physical activity and the mental health of children and adolescents, and the components of this relationship. From the statistical perspective, an investigation of such correlations means an assessment of the interaction between variables [11] . A hypothesis can be made that there IJOMEH 2019;32 (4) 425 (e.g., aggression, delinquency, conduct, behavior), and to the use of psychoactive substances, were omitted. The reviews could include a description of intervention studies (randomized control trials [RCT], quasi-experimental, etc.) or analytical ones (cross-sectional, longitudinal).
Limitations regarding the year of publication were omitted while searching through the Cochrane database. Seven reviews published in the last 20 years were selected (Table 1) , which related to various issues and different study designs. All of these, in part or in full, were related to school-age adolescents. The investigated groups came from the general population or included individuals subjected to therapy. The interventions were preventive or therapeutic in nature. Two reviews focused on intervention studies, 3 were dominated by cross-sectional and longitudinal studies, while the other 2 featured mixed study designs.
contrary, Welch et al. conducted a review of intervention studies with regard to SES, without focusing on the target group, the kind of intervention, and health outcomes [13] . An assumption was made that physical activity, or a lack of it, may affect mental health, excluding the reviews and studies of reverse relationships. The selection of reviews was preceded by a systematic search of PubMed and the Cochrane Systematic Reviews Database. The authors searched PubMed for papers published in 2010-2018 with terms (in the title) relating to various indications of physical activity or a lack of it (e.g., physical activity, sport, exercises, sedentary classes), and referring to, in the title or the abstract, mental or psychosocial health outcomes (e.g., depression, anxiety, selfesteem, cognitive functioning, prosocial behavior). Mental health problems could be diagnosed or symptomatic. Reviews of papers referring only to externalized problems It was decided that this review would feature a qualitative review of selected papers with regard to the methodology and the content of discussion. The starting point included 214 papers in total, selected in 7 reviews. A total of 39 papers were eliminated from this group in 2 stages because they failed to meet the inclusion criteria previously identified; doctoral dissertations were also excluded. In the second attempt, after reading through the texts, it was concluded that some of the papers related to the psychosocial consequences of using the media; i.e., they did not include analyses of the time spent without moving. Access was gained to 161 full texts which met the required criteria. Their content was analyzed with regard to the occurrence of FSN factors potentially affecting the relationship between physical activity and mental health. Figure 1 shows the strategy for selecting and analyzing the papers, which is an adaptation of the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) approach, recommended for systematic reviews. The PRISMA is an evidence-based minimum set of items aimed at helping the authors to report a wide array of systematic reviews and meta-analyses of health care interventions. The original PRISMA checklist includes 27 items pertaining to the content of a systematic review and metaanalysis, which include the title, abstract, methods, results, discussion and funding [14] . The schema employed in this study included a preliminary identification of papers, screening, eligibility assessment, as well as quantitative assessment and/or qualitative assessment of the papers which met the criteria adopted by the authors of the review. lated to 1191 adolescents participating in various intervention programs containing a component of physical activity. The study was restricted to interventions which aimed to reduce anxiety and depression. It was determined that physical activity had a stronger protective effect among the general population than among young people in treatment. The authors of the review emphasized that the inference was limited by sample non-homogeneity, which affected group selection, intervention type, and measuring instruments. A reference to those moderating factors which are related to the intervention type and physical activity intensity is worth mentioning. The second analyzed review by Trempley et al. [16] stands out due to the number of papers discussed and the diversity of health indicators. The subject matter of the paper was the assessment of the impact of sedentary activities (mostly watching TV) on a variety of health aspects, including mental health. From the point of view of this analysis, the 14 papers in which the only indicator, or one of several indicators, was self-esteem are of particular importance. Examples were given of papers indicating the dose-response effect; i.e., the more time young people spend in front of the TV, the lower their self-worth. Another important area of the analyses related to the correlation between limiting the time spent in front of the TV and pro-social behaviors of adolescents analyzed on the basis of 18 articles. It was shown that the adolescents who watched TV less frequently were emotionally more stable, sensitive, and capable of establishing relations with peers. An advantage of the review by Trempley et al. is the measurement of the quality of information included in source papers using the Downs and Black index. The chronologically third review in terms of publication was the literature review by Eime et al. [17] . It stands out from the other reviews selected by the study authors because of its focus on the benefits of the participation of children and adolescents in sports. The health outcomes included higher self-esteem, development of social competence, and a reThree ways of using these types of factors were identified; i.e., at the stage of selecting the target group and its characteristics, at the stage of analyses, but without listing the results relating to FSN variables, and at the stage of analyses, including listing specific results. The core part of this paper consists of analyzing the latter group.
Classification of context variables
While classifying the variables which may affect the association between physical activity and adolescent mental health, traditional divisions used in the analyses of social determinants of health were taken into account. The superior division included the family, school and neighborhood. As far as the family characteristics are concerned, the typical measurements of the social standing (income, education, employment) were supplemented with non-income measurements of the family affluence and structure. Information about employment may include the fact of being employed, the social class defined on the basis of the kind of work performed, or the prestige of the profession. As for features of the environment, the neighborhood and school environment were highlighted. Either of these could be assessed by structural factors related to physical conditions, as well as by social relations (neighborhood social capital, school climate).
RESULTS

Description of source reviews
The conclusions of the 7 selected literature reviews confirm the positive impact of physical activity on various aspects of the mental and psychosocial health of adolescents. It was verified whether or not the authors of the reviews referred in their syntheses to potential moderating factors. The review by Larun et al. was relatively the most critical; it included the results of studies of RCT which are the highest in the hierarchy of epidemiological studies [15] . The collected data were described in 16 papers and re-IJOMEH 2019;32 (4) 428 characteristics of the intervention, and belonging to ethnic groups, were discussed in detail [15] . The fifth review by Hoare et al. analyzed mostly studies based on non-experimental patterns, including several longitudinal studies which provided stronger inference than cross-sectional ones [18] . An analysis was carried out of the impact of sedentary activities, with mostly negative measurements adopted as health outcomes, such as depression symptoms, anxiety episodes, suicidal thoughts, loneliness, and stress. In comparison with the previously discussed Tremplay et al.' review [16], using computers and playing computer games was more frequently discussed among sedentary activities [17] . An advantage of this review is a qualitative assessment of the selected papers with regard to methodology. Out of 32 analyzed papers, 12 were evaluated as good, 17 as average, while 3 were considered to be very poor. The main reservations included a lack of data on the validation of the tools used, the methods of random selection, and the indicators of the response rate (including the participation and retention rate). The paper by Hoare et al. stands out because of its strong emphasis on the practical aspects of the results with regard to public health measures [18] . The 2017 literature review by Watson et al. was more concerned than the 2 previous ones with the functioning in the role of a student [19] . The authors consider it as important since it relates to the school environment and interventions carried out at schools. The relationship was investigated between interventions based on physical activity outside physical education (PE) classes at school, or in its vicinity. The so-called classroom-based physical activity included short physical exercises during breaks between lessons and during lessons. A total of 39 interventions were described, which were assessed with regard to methodology. Only 3 papers were assessed as strong. The list of reservations regarding the poorer papers included no analysis of confounding factors. The last of the selected reviews is the most recent -a review by a team from Poland published in 2018. It is induction in depressive symptoms. The kind of sports activities was considered to be a moderating factor. It was demonstrated that team sports showed a stronger protective effect in comparison with individual classes. The authors were aware that the presented results of cross-sectional and observation studies did not allow for causal inference. From the point of view of the aims of this paper, it is worth noting that Eime et al. [17] devoted plenty of attention to discussing context variables. They proposed the "Health through Sport" conceptual model, which identified 3 levels of correlations between physical activity and health. Firstly, the model was based on Bronfenbrenner's bioecological model of development; secondly, it took into account two dimensions of participation in sports (informal vs. organized and individual vs. team); thirdly, it indicated physical, psychological, and social determinants. The fourth of the selected reviews by Spruit et al. related solely to intervention studies [8] . The impact of various forms of physical activity on internalization problems, self-concept, and academic achievement was analyzed, confirming a correlation. The study design moderated the strength of the effect of physical activity interventions on internalizing problems. Studies using an RCT design showed weaker effects than studies using a quasi-experimental design. Inference was weaker in randomized studies than in other, less rigorous, study designs. The results of the interventions carried out in community and clinical samples were also compared. An advantage of this review is the analysis of errors in inference resulting from the tendency to not publish the results of studies which are inconvenient for the authors; i.e., those where no significant correlations are found. The Spruit et al.'s study [8] has some limitations that need to be mentioned. Many studies had small samples and did not always provide enough information to code all the moderators. As a result, there might be a power problem in identifying moderators with a small or moderate influence. As with Larun et al., the moderating factors resulting from the IJOMEH 2019;32(4) 429 variables and the methods of analysis, and which also show a different approach to potential analyses of interactions among predictors of selected mental health issues. Firstly, in accordance with the research questions set at the beginning, it is worth summing up the information about contextual variables in use. These were greatly dependent upon the specificity of a given country, which also affected the terminology. Social classes were defined only in some countries [30, 35] and parental education was a commonly used proxy measure. Likewise, complex indices of deprivation in administrative regions were used in some countries [22, 32, 41] . Family features are described in almost all the papers (20 out of 23). In 10 cases, ≥ 2 family features are analyzed. Three papers are worth mentioning in which family characteristics are particularly comprehensive [28, 36, 37] . The authors made an assumption in this paper to exclude from the analyses demographic features and descriptions of cultural diversity; i.e., variables such as gender, age, race, ethnic group, or country of origin. The papers which stood out were those in which major emphasis was put on a more precise analysis of immigrant groups [31] . The features of the region are analyzed in 14 out of 23 articles; these are included in Table 2 . The majority of these papers (11 of 14) analyze features of the environment in parallel with features of the family. Attempts are made to combine family and neighborhood characteristics into one construct [22] . Two papers deserve a mention; in these, the description of the environment is particularly extensive, including an assessment of the security level, social capital, and availability of sports infrastructure [22, 26] . School features are analyzed in 7 papers, which usually consists of identifying the public-school status. Attempts are also made to define the SES of a school; for example, through the percentage of students benefiting from free meals [39] . Apart from family, neighborhood and school features, other contextual variables are considered to modify the relationship under study. Often, these include BMI, health teresting because of its mention of health-related quality of life, which was only sporadically discussed in previous outcome reviews. The impact of sedentary activities on the physical, mental, and social dimensions of the quality of life was discussed. Boberska et al., having analyzed 743 papers , selected only 27 publications for further examination [20] . The authors of this study decided to include only 8 articles about children and adolescents in their qualitative review. An advantage of this paper is that it draws attention to the objectivization of measuring physical activity as a moderating factor, comparing the results obtained among children and adults, as well as healthy and chronically ill populations.
Synthetic description of the obtained results
While analyzing the content of 161 articles, it was found that only in 61 of these (37%) the authors made reference to the variables relating to the socio-economic status of the families of the children and adolescents, and to the features of their living environment or school. Moreover, in 28 out of 61 studies, this was limited only to an attempt to describe the sample with regard to these features. In the other 33 studies, the features of the family, school and neighborhood were taken into account as variables modifying the investigated correlations among physical activity, sedentary activities, various aspects of mental health, and general well-being. These kinds of analyses are usually accompanied by detailed characteristics of the sample. The precision of the description of the results turns out to vary. In 10 papers, multidimensional models (or mean values) are described, modified by the FSN variables, without listing the results relating to their significance. Those papers feature only a relevant note in the research methodology description or a footnote under Table 2 . Table 2 includes the characteristics of 23 prominent articles in which the impact of environmental variables is precisely analyzed. Examples were chosen of articles which are particularly interesting in terms of the selection of those 
YRBS -Youth
Risk Behavior Surveillance; MVPA -moderate to vigorous physical activity; PA -physical activity; SES -socio-economic status; VPA -vigorous physical activity.
Other abbreviations as in Table 1 .
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434 investigated adolescents, and emphasized greater stress experienced by adolescents from families with a lower SES [27, 35] . In the discussions, the correlations between low SES and the intensity of sedentary activities is also described. Adolescents from less affluent families spend significantly more time in front of the TV [21, 38] but, on the other hand, more affluent adolescents enjoy greater access to multimedia entertainment, which may increase their exposure to violence [38] . Although ethnicity was not included in the FSN factors discussed in this review, it should be pointed out that the authors of 2 papers analyzed in detail the correlation between ethnic background and SES. They showed that adolescents from immigrant families more often attend schools of lower status and live in less affluent neighborhoods [42] . This background affects young people's attendance at sports classes and the impact of physical activity on the mental well-being of the investigated adolescents. It may also affect self-image, because dark-skinned adolescents tend to be less concerned with obesity and girls consider being overweight as an attribute of femininity [25] .
Three authors listed insufficient analysis of FSN factors relating to upbringing or education, which can be moderators of the investigated correlation, as limitations of their studies [21, 32, 42] . In some of the papers analyzed in this review, the authors include practical implications resulting from their research. They point to the need for developing public sports infrastructure in neighborhoods of lower economic status as well as providing support for less affluent families through dedicated scholarships [24, 37] . They draw attention to using attendance in sport intervention programs as a factor which could integrate young people from diverse backgrounds [31] . The need to focus on individual groups and group-specific mental health problems is indicated. One paper proposes taking into account the features of neighborhood and upbringing in subsequent studies, and implementing intervention programs [32] .
conditions, pubertal timing, and even climate conditions [39] . On the contrary, school achievements are featured in some papers as factors which modify the investigated correlations, while in others they are considered to be the main outcome of a measure of cognitive abilities. Secondly, selected articles were examined with regard to the methods of analyses. In the greater majority (10/23), environmental variables occur as independent predictors in the presented models, which allows for an assessment of their impact on child and adolescent mental health. Other 8 papers compare adjusted and unadjusted models, which only allows for an assessment of the degree to which additional factors modify the correlation between physical activity and mental health. Other works present other analytical approaches, such as cluster analysis [21, 28, 34] or structural models [38] . Thirdly, a review of 23 selected papers was conducted with regard to the stratification of analyses due to additional factors. Only 3 papers stood out [27, 33, 36] . In the first one, the models of mental health conditioning are stratified according to the level of neighborhood deprivation (in 4 quartiles). In the second one, the stratifying factor is the level of risk of school failures, while in the third one the stratifying factor is ethnic background. A review of the papers included in Table 3 indicates examples worth quoting, where the interaction effect is analyzed but without environmental variables. The focus of interest of some researchers is the interaction between physical activity and sedentary activities as predictors of mental health [23, 41] or attendance at organized and unorganized classes [26] . An analysis of the papers whose authors took into account the impact of FSN factors on the relationship between physical activity and adolescent mental health also shows diversity at the discussion level. Only some authors (11 out of 23) undertook to interpret the obtained results in the context of moderating factors. In 2 papers, the authors discussed the impact of low income on the self-worth of the IJOMEH 2019;32(4) 435 quality of life among 15-year-olds (N = 1650), depending on vigorous or moderate physical activity. The mean level of the Kidscreen-10 index was assessed, which is considered in the literature as a measurement of general wellbeing. After adjustment for gender and physical activity, an important predictor of the quality of life was neighborhood, with rural areas turning out to be more beneficial. Moreover, while examining the Polish literature, the results of regional studies were identified, which are related to the topic of this paper. Those analyses usually concerned the level of physical activity among young people from a given school, town or municipality. The authors of those papers took into account the barriers to accessing sports infrastructure [48] and the costs related to undertaking physical activity [49] .
The most recent paper taken from the authors' own resources was also dedicated to the assessment of the impact of environmental factors on the association between physical activity and adolescent well-being, which is an implementation of conclusions resulting from literature reviews [50] . It made use of the results of a survey of junior secondary school students conducted in 2015 (N = 4085). The originality of the paper also consists in an analysis of indirect effects and stratified analyses according to family affluence. As was demonstrated earlier, the papers highlighted in the reviews included such stratification only sporadically. It was demonstrated in the Polish authors' paper that vigorous physical activity was conducive to increased self-esteem, which in turn translated into improved general life satisfaction. The relationship between physical activity and self-esteem turned out to be much stronger in less affluent families.
CONCLUSIONS
The strengths of this review lie in the selection of highquality material from 7 literature review sources [8, [15] [16] [17] [18] [19] [20] . A preliminary selection had been made by the authors of those reviews -authorities in the field assess-
Polish research
To the best of the authors' knowledge, there are no extensive reviews of papers relating to the relationship of physical activity with the health of children and adolescents in the Polish literature. In the national bibliography, there are 156 papers related to this topic; these are mainly doctoral dissertations. These papers are mostly based on clinical data and related to adults. Only 23 papers concern adolescents. Two unpublished doctoral dissertations were identified; these analyze the relationship between physical activity and adolescents' well-being. Attempts to evaluate the impact of environmental factors on the correlation between adolescents' physical activity and the subjective assessment of their self-related health have been undertaken in several Polish papers available to the authors of this study from their own resources. Because of the language, year and place of publication (chapters in hard-to-access books), these have not received international reviews. An advantage of these papers is their use of representative samples of large sizes and standardized tools, mostly based on the Health Behaviour in School-Aged Children (HBSC) survey research methodology. Kołoło [46] conducted a multivariate analysis of the determinants of self-rated health (SRH) of school-aged adolescents aged 11-15, using the results of the Polish edition of the HBSC survey from 2010 (N = 4751). She determined that fulfilling the criteria for the level of moderate-to-vigorous physical activity increased the chances of good selfrating of health, after adjustment for gender, age, family affluence assessment and neighborhood characteristics. The independent predictors of SRH included family affluence and the level of deprivation, and social capital in the neighborhood. Moreover, among physically active adolescents, the protective effect of social capital was found to be stronger. Dzielska and Nałęcz [47] , using the results of the same edition of the HBSC survey, investigated the health-related IJOMEH 2019;32(4) 436 often to demographic factors (gender, ethnic group), which were omitted in this review. It seems reasonable to suggest drawing attention to the environment as a factor which moderates these kinds of correlations. The authors of the source reviews often raised the issue of moderating factors, but mostly with regard to the kind of physical activity, its intensity, and the precision of its measurement or the type of intervention. Similar conclusions about too-rare inclusion of a broader social context of research were reached by Welch et al. [13] . Based on the already cited review of 224 intervention studies, they concluded that the most often quoted factor was the socio-economic description of the group included in the intervention. Only 12% of the analyzed papers included the results of comparative analyses of social groups, and 21% contained practical implications. This paper is limited to children and adolescents, as well as to 1 type of association, but it also comprises non-experimental studies. These have a low value of power to prove causation, but their advantages include large, often multi-thousand, samples. As a result, it is possible to estimate complex models of relationship, delving deeper into the mechanisms of investigated correlations. On a positive note, there has been a growing interest in features of the environment as moderators of the correlation between physical activity and adolescent mental wellbeing. The neighborhood aspect should appear more often in papers on social inequalities in health, supplementing the impact of family social standing. In many countries, standards for measuring and assessing the impact of the environment are being created [51] . Taking into account the specificity of the environment is particularly important with regard to physical activity, which requires relevant infrastructure.
The obtained results should be reflected in the objectives of programs promoting physical activity among children and adolescents and, as a consequence, supporting their ing the impact of physical activity on adolescent mental health, who may be considered independent experts. The authors of this study hope that the number of analyzed texts and the aforementioned strategy of material selection mitigate the limitations resulting from the difficulties in identifying and accessing all the texts belonging to this strand of research. The limitations of this study also include the delay resulting from the time elapsed between the research and the publication of its results, and between the publication and its secondary inclusion in the review. It may be assumed that methods of investigating complex interactions are being popularized and this kind of analysis can be found more often in the most recent papers. By re-examining the papers selected by other researchers, the authors narrowed down their investigation to assessing the impact of environmental factors on the association between physical activity and some aspects of adolescent mental health. To the best of their knowledge, this is the first review with a qualitative analysis of the content and methodology of articles on the same subject. This study verified how often and in what way the analyses are adjusted for the additional impact of the selected features of family, school and neighborhood. Firstly, it was found that in almost two-thirds of the papers there were no references to the socio-economic characteristics of the family and neighborhood, except for a brief description of the investigated groups. Secondly, many papers were limited to the information that the analyses were corrective; however, these did not quote any specific results. Thirdly, the more methodologically developed papers usually analyzed the impact of additional FSN variables by comparing the models of adjusted and unadjusted regression. Only a few papers showed the association between physical activity and adolescent mental health in social groups distinguished by family affluence or neighborhood affluence. In literature, such analyses refer significantly more mental health. Family, school, neighborhood and other elements of the environment in which young people grow up may create barriers to accessing sports, but also provide support for adolescents to undertake physical activity.
